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Abstract 

The invention provides an efficient method of producing optically active N-benzyl-3-pyrrolidinol by an enzymatic reaction 
stereoselectively reducing N-benzyl-3-pyrrolidinone. The invention consists in a method of producing optically active N- 
benzyl-3-pyrrolidinol which comprises a step of obtaining a reaction mixture by treating N-benzyl-3-pyrrolidinone with cells 
or a culture of a microorganism, or a material derived therefrom, and a step of recovering optically active N-benzyl-3- 
pyrrolidinol from said reaction mixture, in which method said microorganism mentioned above is a microorganism 
belonging to the genus Depodascus, Debaryomyces, Cryptococcus, Pichia, Rhodosporidium, Trichosporon, Micrococcus. 
Komagataella, Ogataea or Zygosaccharomyces. 
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C57) mm] miEm) 

mM] N - 3 - fD «; i^y >^3i»3l»? 

WtcMTc-r ^^^SlSCC J: -5 J; 0 ja^W^f3fe^ttN - 

-Cfc-^^r, ±Mi1S&mf)K T'^^^T.tfT. ( Pep oda 

sous ) mmcmtm^^v^^^^imN-'<> 
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Tfe^rSttN -«-^>$;'Jl^- 3 - f n *)tyy'-)l(Om&'^^ 
r^o-C. f!ii2S$4©;{)^. r^f<5<';2;:;^x ( Depoda 
s c u s ) 7^>^^''j:tv>^-bX ( Debaryomy 
c e s ) fS. ^V^hoytf::^ ( Cryptococc 
u s ) li. b'^T ( P i c h i a ) P-FX^Uf' 10 
^'^A( Rhodospor idium )S. 
^P> ( Trichosporon ))S. S^Dn^?;^ 
^ ( Micrococcus ) ( K o 

ma ga t a e 1 I a ) Ms ^t-^^^r ( Oga t a e 
a^) XW. ^3f--^*PV-{H2:?^ ( Zy go s a c 
cha r omy ce s ) Ji(cSr C i ^ 

[ 0 0 0 n 20 
mf^tLx^mtiit^^N--<>i^)i'- 3 - f p y 

[000 2] 

7fe^?SttN-'<>i^;u-3-fp';t;^y 
•ttN 3 - ep i:?-/-;K3r)|!tig:^i lt 

4 1 8 7 6-^^^tC5i. N-^>i^;U-3 -fc:P';i^>^ 

coN-'Oi^iU- 3 - fp y tyy>ilLWMitf}(icm 

fPr)fCo 40 
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^, N— ^>i^;l/-3-b*P«;i^-/>*i£:»iaERW{cS 
TcT ^P^rat>5c J: ^ J: 0 ^^W^^Tfe^rSft N - 
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pfe^t4N-'<>s^;i/-3-t:-pys;^y- 

i^-^7.t}7. ( Depodascus ) IS. f^^')-^^^ 
•fe;^ ( D e b a r y omy c e s ) d^yi^'F^^;^ 
;^ ( Cryptococcus ) tr4=^T ( P i c h 
i a) /S. P-FX;j<yr^*>A ( Rhodospor 
i d i u m ) h y3;<;j<P> ( Trichospo 
r 0 n ) 5^?pny^;^ ( Micrococcu 
_s_) i^vr^/^x-^ ( Komagataella ) 

tii^x.r ( Oga t aea ) ^^^If'^ 
^pv-f-fe;^ ( Zygosaccharomyces ) 
^(c^T^^^*^3fc^ttN~-<>i^;b- 3 - f 

[0 0 0 5 ] :$:^fl>gtcfca^rtJ. ^T. SMt?^^N- 
•^>s;^;u-3-t:-p Vi^y>fc. iftiJBjOSft. ;S#«5 

-'^>3;>;b-3 -fD v'Jyy^t. ^^m54- 1 6 4 

mmc «S<7:)#aT^ppitKx^;i.^sj£;$#s« 

— -c>i/jl.-4 - :^Jl'5jfx F + >'-3 -b*P F>^^ 
S. CcOfecD^a^{c:J:f3Ift^®OrN--<>t;^;l/-3 

- 1: p y i;^ y > ^ f# c i r # s „ 

[0006] 3|s:»q«5Cfci,>rtt. ±iBSft4tt<»: LT. 

( Depodascus ) H, 'r>'^'y^-7>r 

•feX ( Debaryomyces ) ^^jV'V^vti 

% ( Cryptococcus ) tr=^T ( P i c h 
i a) 11. P-F:^iJ<yx-f^A ( Rhodospor 
id i u m ) h yn;^/J<p> ( Trichospo 
r 0 n ) IS. 5 i'Pn y^;^ ( Micrococcu 

^) M. riv^^^x-^ ( Komagataella ) 
i^ii^x^r ( Oga t aea ) 

^p'^-f'fe;^ ( Zygosaccharomyces ) 

-^>5;>ji/-3 p yt^y>(D3i4©*;U5i<-^L'S4 

[0 0 0 7 ] iiimmiommt \jx\m\m.%^t\ 

f^-^T.tlT. ' f-VyTs^il-? ( Depp 
d a s c u s te t raspe rma ) CBS 76 
5. 7 0. T^Ayif-T-Z-bX • /N>-fe-- • 
( Debaryomyceshanseni i v a 
r. bans en i i ) IFO 0 728, i'yt/h 
zi-jtjTs' r)\^\f^:^ ' ^^"jS-T-i • TJl^e^r;:^ ( C r 
yptococcusalbidus v a r , a 1 
b i du s ) IFO 0378. ^47 * > >:?^^>:7 
7 ( P i c h i a memb ranae fac 
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1 ens ) IFO 0189. n- FXtJ^ -^A • 

( Rh odosporidium tor 
u 1 o i d e s ) IFO 04 13. hU^XsJ^P^- 
7t^^>^>^ ( Tr i chosporon f e r 
me n t an s ) ATCC 1 0675. ^^Uzii^ij 
7s • il/f-'^X ( Micrococcus 1 u t e u 
s_) IFO 1 3 8 6 7. . • ^'^•X h 

( Komaga t a e 1 la p a s t o r i s ) I F 
0 0948. t:^/^xr * ( Og a t a 

e a p o 1 y mo r p h a ) IFO 1 4 76. 
'^vti'CX'^A'^Ty'f^^^iA ( Zygosacchar 
omy c e s b a i 1 1 i ) I FO 0 5 1 91?*^ 

NA. JffllSii^^coiif^x^. !i%x^6^^r4ccj:0 

[000 8 ] ±i3ffl[*ti«. 

LriS«t-'&c<b/^ir'^^o ±fa««feibr(j. its. 
'/hym<D^mu^ir^ctf)^'c^^. sec, -eo 

^Cti)^n^. mUt. pH4. 0^9. 5. iaSISH 

2 0 •C- 4 5 'CCCT. i?Sl6^tC 1 0 9 6 BSH^ai" 

[0 00 9 ] ±faN--^>>^ji/-3-eDi;yy>(c± 
[0010] ummmmt hx^m^^-^n 

[00 11] ±fBN-'^>t^;i/-3-fP >;t>y>(c± 
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Tjgjc&^-ii-^^tc^, ±iBN — =^>t?;u-3 -t'n>;>^ 

-SO-C. Htb<^t. 2 0-'4 0"C-C4)0. P H». 
2. 5-9. 0r*5„ 

[0012] SJCE«*0±IHlif*(Da«±fBMftcOSJ£ 

0. 0 1-5 0% (W/V) J:Oi? 
$b<». 0. 1-^2 0% (W/V) -C^y-Sp SJ£«. 

as. 2-16 8KJffflrSfB*^*^7'r^a:^ 

[0 0 1 3 ] $fc. -©(C^W^e^fiE{C^6il7cSJ£ 

X^7U:j-^F (NADH) . il7£M^n^>T^ K • T 
20 7=^>^:>Xi7^^^F^:)^S (NADPH) ^(DfflP^ 

NADH. NADPH^^^r^JSlt.v'XT^A^J^jS 

mmmbxi,j:i.K m^a. ^mmymmm^^^m:^^ 

J&^-r ^ISfCN A D3&i6N A D H 

3!)^ 6 y JL^ :3 ^ i> h > ^^^T ^CC N A D 6 N A D 
HX«N A DP3!p6NADPH SSi£^&*Jffl*r 

mmnmmmbxi>^\.\ 

[0 0 14] :^mM^a6l^XU. 'Jk^L^ K^mLfy^h. 4 
imxh^it^t^^ - 3 - b'n »j 
^rSBcr^o ±IBN-o-:;?;i'-3-t'ny5;^y-;u^ 

40 \^uy)i>y-)\^<mm'mi^mctt'^x^h. com 

}^-^yv>)\^- 3 - fp y i/y-yx^tr^ c t fcrt 

[00 15] 

\^xr^^ms^m^%vfx:t^mn^w.^nh<Wi 

50 X\ttSi\^>^ 
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{ 1 ) ±umwMmm 

(2) ^Ji=i-:^ 

(3) N-'OyJl'- 3 



[0 020] ±tBo (1 ) ( 3 ) ^iSimcc^aur ^ 

U^bfc^ c<Dmi&m(0-'^^ij:^^U'7hdf^y 20 
tcffiu. N— ^>i^;i'-3-fn';i^y'-;ba^^>tfT0 
fc. •e<7>3fe^«K*HPLCCCj:Oi1^l//c. 
[0 02 1 ] :trX^p-7hy7>' Y-fJ^^ff : 
A;UniportB. 10%PEG-20M. 4. 0 
mm I Dx 1. Om. y7^Aag: 2 0 O'C. 
F I D 



JRfBfW 1 0- 1 5 099 7 
6 

^ Fe SO4 • 7H^ O 0.0 9 9^ 

CUSO4 • 5H, O 0,0 0 5% 

MnSO^ • 4-'6H, O 0.01% 

pH7. 0 

[ 0 0 1 8 ] c t\h<omwi^M^m2 (iC^^'rw&m^ i 

a^BgfflUT. 3 0'Cr2 4-7 2B$ffi}M^g^L 
m SSflf^l 0 0mM*)^ffiJS86?S (pH6, 5) 
[0019] 



1ml 
2 Omg 
1 Omg 

[00 2 2] HPLC^#T^: :^^A: Ch i ra 1 

eel OB i^'<^Mt^xmm) . mm : n - 

^^'^>/^y:fvj<y-ji/i>ji^)i7 ^ >= 9 9/ 
1/0. 1, 2 54nra. 2^: Iml/^. ?g 

mm: (R)(*6. 1^. (S)<*7. 9^ 

[0 0 2 3] 

[mi] 





mm 00 




(DeDodascas tetrasDensi)CBS 765.70 


1 0 


(S) 9 7 


•r/<«;>}-7'r-lrX*/N>-fe— - IFD 0728 
(Deharyoivces hansettii var. hansenii) 


T 


<S) 8 4 


(CrYDtococeua alhidus var. aUildui) 


3 4 


(S) 10 0 


(Pichia Tie]nTiran9^f9ciens)II>0 01B9 


12 


(S) 8 4 


0- y r -f • h;l/n>rf*x 
(Rhodspofidiini toraloides)lFO (HIS 


33 


<S) 7 4 


(Trichosporofl fernefltans)ATCC 10675 


75 


<S> 9 6 


(KoaiagataelU pastort5)IP0 09d8 


1 4 


(S> 6 1 


CQgfltaea iioWiMirDha)IPO 1416 


1 7 


<S> 8 9 


(ZvgosaccharflMrecs baHiPlFa 0519 


1 2 


<S> 6 2 



[0 0 24] Wkm2 

Oml^atr. 1 2 0''CT?2 0^«^| 

[0 0 2 5 ] igflkffl^ : 
1^x4^;^ 1. Q% 

^:/h> 1. 0% 



50 



0. 5% 

NaC I 0. 3% 

pH7. 0 

[0 02 6] C©?gi*igtifetC, 5 i'D3-^;^X • ;l'r'^ 
j:^ ( Micrococcus I u t e u s ) I FO 
1 3 86 74ie^5SSCr. 3 0-C-C2 4B#ffltiS 



(5) 



10-150997 



nib. TkSfef^. mi$^ 1 0 0 mM 0 ( p h 
6. 5) 2m\i,cmm^'^xmmmi(ic^bfcMiiM^ 

5. ^*«8 1%, (S) 10 0%eet? 

( 1 ) ±iE^»msm 

(2) ^il/n--;^ 

(3) ^3^>r5 K • rf':^>5^>?^'U:f 

(4) (^RSmttSS) 

(5) N--^>>^;i/- 3 - fa 'jv^y > 
[0 0 2 9 ] ±IE<D ( 1) ( 5 ) ^^mc^&OX 



* [0 02 7 ] ||M!l3 

SSfl^^l 0 0mM^3^eSM^fii« (pH6. 5) 1ml 
[0028] 



0. 5ml 

5 . 4 m g 

0. 2 7 5mg 

2. 8 4 u n i t s 
1 m g 

[0030] 
[«2] 





1^ (%) 




(Dfipodascus UtmoengQCBS 765i70 


1 5 


(S) 9 6 


■r/<«);«"r^-lrx«/^y"t-- IFO 0728 
CDeharyoiirees hansenii va&_ hansenll) 


S 


CS) 8 4 


^y:^h3y*x-T;wt*4^;^ IFO 0378 
(CrvDtococcus albidus varL sMM> 


4 7 


(S) 9 1 


(Pichia membrapaefaciens) IPO 0189 


61 


(S) 8 3 


(Rhodsporidiun toruloides) IPC 0413 


74 


(S) 7 6 


(TrichosDoron fe«entaD3)ATCC 10675 


74 


(S) 9 6 


3-7^^JL^./<Xh';X 

(KcMaRBtaella ittstori3)[F0 0948 


18 


(S) 5 8 


(Qgataea polyporpha) IFO 1476 


1 3 


(S) 8 9 


fZvffdMcnharflincfis teillOlM 0519 


1 5 


(S) 5 8 



[003 1 ] H; 

^3tc^L/cS[^^^^wi tmm^^muc. 

( 1 ) ht^mmma. 

(2) ^;l/n-x 

(3) ^33^>T5 F •r'f::^>v^5?^U:J-^F 

(4) i5/;i/n--xas*^^ {^mmm±m) 

(5) N---<>i^;U-3-fP«;i^y> 

[0 0 3 3 ] ±iacD { 1 ) - ( 5 ) ^i^i^ttc^abr 

ig^L. }iaL^C35f56 3 0-Cr2 0B$fyiSi£§it/c„ S 



★SMft=&l 00mM^)^B!«aSffl^ (pH6. 5) 1ml 
[0 03 2] 



0.5ml 
5, 4mg 
0. 26mg 
2. 84un i t s 
1 m g 

^^a^i)^b^CDieS**3 ^Cttmc. 
[0 03 4] 
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CDeoodascus tetrasncnna) CBS 765^ 70 


33 


(S) 9 9 


T-*-'<'J^v^-feX -/^^-fe::.- IF0 07Z8 
(Debaryanvces hansenii var. haaseoii) 


6 


(S) 8 3 


(Pichfa neiiAranMfaclens)IFO 0189 


24 


(S) 8 0 


CRhodsDoridiua torulPides)iro 0413 


72 


<S) 7 6 


fTrichosDoron fenEEntansUTCC 10675 


74 


(S) 9 6 


(KoiagataBlla Pastor is) IFO 0948 




(S) 5 9 


(Qgataea OQlvaorpha) IPO 1476 


1 1 


(S) 8 7 


CZvBQsaeciiaroanrces bailii)iro 0519 


1 3 


(S) 6 3 



[0 0 3 5 ] %ism^ 

W^m2tnWi^. $ >;xx-:xvt}7. ♦ yXy'r^T. ( Mi c 
r 0 c o c c u s 1 u t e u s ) IFO 1 3 86 7 

*ig#ufco %hirLimw^ \ 0 omMo^^i^^g 20 

(pH6. 5) 2m I CcM}i?i^miSM3i^C^L.fcS 

iC6. ^}fe^«7 8%. Tfc^MffiJ (S) 10 0%e 
[0 0 3 6 ] lljiit^jS 

l8tSW2il5HiJC, X^xi^vtiT.- ( Ml c 

rococcus i u t e u s ) IFO 13 867 

(pH6. 5) 2ni UCMS5*t^r^M4iC^U/cS 30 

tc^. ^m^kti %^mott {s) ioo%e 
[0 0 3 7 ] mmi 

Om lSSP-7 7;^nK:i 0 Cm 1 5^aG/c*>(Z)*2 5 

1 2 o'cr2 o^Pem»5geg^tf-?/co CCD 

S^tC. ||ffi«?j2«!:I^mortgSU)^c5^P3.:.y7X 

( Micrococcus 1 u t e u s ) 40 
IFO 1 3 8 6 7 <D^mWL2 m 1 ^^M&tftC^SL 
3 0-C'C2 4«FfflJiisaJg#L//c. f#6n/cigS?gi 

oii^c^gtccj: *)ffi{t^«®ty 1 0 0 mu^AmwmWL 

(pH6. 5) 5 0 Om ncM^iOfco cnicN--^> 
>^>il/-3 -fa ';>^y>5 g<i:y;la-;^ i Og?rflllA 
r 3 0 "Ct? 2 4 0$rHltS«i L Xim 2 ii/c. P H 

tJ6N^t4v-^**®?S-C6. 5CCfSo/c, J®£?^&. S 
lS«?rW^x^;U2. 5Lr«ab. 7K/i^5 6^i^K 



r (S) -N-^>i^Jb-3-b-py>?y-;U3 g*^ 
fco 1R$6 0%, ife^iffiggg. 8%ee. ^-i^. 1 3 2 
- 1 3 7''C/3mmHg. Wt^^ [a] D'''-3. 7 7 
" (CH3OH, C = 5)o "H-NMR ^ (CDC 
I3 ) : 1 63 - 1. 7 6 (IH. m) , 2. 09- 
2. 2 1 ( 1 H, m) . 2. 2 6 -2. 3 7 ( 1 H. 
in). 2. 51-2. 64 (2H. m) , 2. 75- 

2. 8 5 ( 1 H. m) . 3. 3 8 ( 1 H. b r s ) . 

3. 6 1 (2H. s) . 4. 24-4. 33 ( 1 H. 
m) , 7. 19-7. 37 (5H, m) . 

[0 0 3 8] ^rni^ 

m&m 1 ^m{^fd&m^htji:hmw^^^wm:h. 5 0 

Om lSiga:7^xnCC5 Om I^i^b^:*>co^5 0:* 
Mi^t. 1 2 0-C'e2 0^H^.m^i[^t7o/c. C(DS 

■^T'-^V^V^ ( Tr i chosporon f e r 
me n t a n s ) ATCC 1 0 6 7 5©S#ig?lm 1 
^mmtx,W&LX. 3 0'C-C2 4B#raS!ft^SUCo 
f#6n/c^S?SJ:01'i:^^gl^c^f5Mf*^SIliL 1 0 0 
mM«3AI5«?g (pH6. 5) SOOmlCcMiSL 

r3-;^10g. jt7c^^32^>r ^ Fr-r^> • 
^:^*^KO^i^ («Att^) 2 7 5mg. 

(jaifiSlittS*) 1 4 2 Gun i t s«mr 
3 0 XT' 4 8 ram^ LTJaS ? if /to SjSfffiO P H 

6NiT14v-4<'*?§vS-e6. 5&cffio/c. Rmk. SiS 
1 L-catBL/Co WtSS^^bif rM7lc^5fL^:^ b 

^y-;u=2/i) tcett^rflMb (S) N-'^>i^;b 
-3-b*n';^:^^-;V2. Sg^fffco iR^4 9%. Tfe 
^jKg9 6%e e. gfc;=^.l 3 2 - 1 3 7'C/'3mmH 
g. [a] D'--3. 73- (CH3OH. C = 



5) . *H-NMR S (CDC \, ) : I. 63- 

1. 76 ( IH. m) . 2. 0 9-2. 2 1 ( 1 H, 
in) . 2. 2 6 -2. 3 7 ( 1 H. m) . 2 . 5 1 - 

2. 64 (2H. m) . 2. 7 5 -2. 8 5 (IH. 
m) , 3. 38 (1 H, b r s) . 3, 6 1 (2H. 
s) , 4. 24-4. 33 (IH. m) , 7. 1 9~ 
7. 37 (5H, m) . 

mmi(^c9jkLfcimf)^htj:6mfmm^m^b. so 

Om iS^P^-^J^nklS Ora \^i3LVfci><Di:^0^ 
mML. l2 0'CV2 0f^Nimmm^'ir'7tc. COS* 



(7) 1 0- 1 50997 

12 

7t^-^>^>X ( Tr i chosporon f e r 
men t an s ) ATCC 1 0 6 7 5 (D^fti^ 1 m 1 

^mmmi^c^Lx. 3 0 -cr 2 4H#Hmisao/Co 

ff 6ti/cigS?SJ:»Pji'C^»gt{Cj;9Mft4ailfU 1 0 0 
mMOAKKiffi^S (PH6. 5) 5 0 0 m 1 Cci^ji L 

10 [0 040] 



(1) ±iE«^jafftffl?^ 0. 5ml 

(2) i^Jl/n-X 5, 4mgr 

(3) ^n^>T5 F • TT^^Vv^^^bt^ K 0. 26mg 

(4 ) d^;Va-;;^JK*^^^ (?5ifS{^U{) 2. 8 4 u n i t s 

(5) N--^>>?;U-3-fn';i?y> Img 

[004 1 ] ±iaco (1 ) ( 5 ) ^Ki^if^c^aLr ^ a U --JKT^SJii:/?©^. ±^co^l?S?&^e/cj:^CDT\ 



iE^U. JiMb/j:3&56 3 0-cr2 0B#fflSfB^-y:fc» S 

(S) 9 6%e eV^-ofc. 
[0042] 

[|fe9icDJ3!im] *a?icD3t^ttN-'^>5^JU-3-f^ 



(51) Int. a/ rj^SOtfi-^ FI 

C 1 2 R 1:265) 

(C 1 2 P 17 AO 

CI 2 R 1:645) 

C0 7M 7:00 



